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Abstract 
As for recent Japanese bank behavior, there exist two inefficacies. One is credit 
crunch, that is, banks hesitate to lend money to new good projects. The other is 
excessive additional loan to bad-performing firms. These two perverse bank 
behaviors look like contradictive each other. In this paper, we explain these 
contradictive behaviors stem from the violation of the absolute priority rule (APR) 
among the stakeholders in Japan.   
  Under the legal violation of priority rule, the borrowers with inefficient projects 
can finance from a new junior creditor, transferring the credit value of the senior 
creditor to the new junior one. In such a situation, it is the best behavior for the 
senior creditor, i.e. bank, which tries to protect the value of his senior credit, to 
finance the inefficient project by himself before the junior creditor might lend 
money. 
 This behavior implies inefficient excessive additional loan. Furthermore, since 
banks expect not to avoid such ex-post inefficiency and the accompanied loss due to 
the violation of APR, they are unwilling to lend to the originally efficient project in 
ex-ante. This results in credit crunch. 
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3.Ϟσϧ Ϟσϧ Ϟσϧ Ϟσϧç ç ç ç  
·ͣɺຊߘͰ༻͍ΔجຊϞσϧΛઆ໌͢Δɻاۀ͸౰ॳݻఆࢿ࢈ A Λอ༗͠ɺ࣌఺ 0 ʹ
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࿈ଓͳ෼෍ G(x)ʹै͏֬཰ม਺Ͱ͋Δͱ͢Δɻ·ͨ؆୯ԽͷͨΊ G(ŋ)ͷີ౓ؔ਺ g(ŋ)͸શ




A I x xdG x E V
x
x + ∆ < = ≡ ∫ 0
) ( ) ( çççççççççç (2). 
͜ͷ௥Ճ౤ࢿ͸ɺܦӦऀʹΑΔඇޮ཰ͳࣄۀܧଓΛϞσϧԽͨ͠΋ͷͰ͋Δɻͳ͓ɺ7 અ
Ͱ͸ɺޮ཰తͳ௥Ճ౤ࢿͷՄೳੑʹ֦ுͯٞ͠࿦͢Δɻ 
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ද͞ΕΔɻͳ͓ B A< + θ
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ෛ࠴ͷֹ໘Λ∆ B Ͱද͢ͱɺاۀܧଓ࣌ͷ૯ෛ࠴࢒ߴ͸ B B ∆ + − )
~
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੍ͷԼͰ࣌఺ 2 ʹ͓͚ΔܦӦऀͷརಘ͸ } 0 , )
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( max{ B B x ∆ − − − θ ͱͳΔɻଞํɺ࣌఺ 1 Ͱ
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( { ~ B A x dG B B x
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B B
− + ≥ ∆ − − − ∫ ∆ + −
θ θ
θ
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B B
+ ≥ ∆ − ∆ + − − ∆ + − + + ∫
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θ − − − + ≡ ∫
−
− B G B x xdG V
B
B çççççççç(5). 
ӈลୈ߲̍͸ɺ࣌఺ 2 Ͱ࢒࠴ݖ͕׬ࡁ͞Εͳ͍ θ
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− B VB Ͱ͋Δɻ 
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B V B A ͷ৔߹ʹ༏ઌ࠴ݖऀ
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θ θ ) ( } { ççççççççççççç(8)çççççççç 
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≥ − − + + ∫
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͢ΔΑ͏ʹ∆ D ͕ઃఆ͞ΕΔɻ  16
ର͢Δ༏ઌหࡁ w Λหࡁͨ͠࢒༨෼͕ɺ༏ઌ࠴ݖ B ΑΓେ͖͚Ε͹શֹหࡁ͞ΕΔ͕ɺখ










min{ ~ w V B w A B θ θ θ
− + > − + Ͱ͋Δɻ ͜ΕΛ
) (
~
~ w V B B θ θ − > − ʹ஫ҙͯ͠੔ཧ͢ΔͱɺҎԼͷ lemma 1 ͷ(a)͕ಘΒΕΔɻ·ͨɺ͜ͷ݁Ռ
Λ࢖͏ͱҎԼͷଞͷ lemma ΛಘΔ͜ͱ͕Ͱ͖Δ 
 
lemma 1ç ç ç ç (a)༏ઌݖ৵֐͕Մೳͳ࣌ɺ ༏ઌݖ৵֐͕Մೳͳ࣌ɺ ༏ઌݖ৵֐͕Մೳͳ࣌ɺ ༏ઌݖ৵֐͕Մೳͳ࣌ɺ ) ( ~ w V w A B θ − < − ͳΒ͹ɺ༏ઌ࠴ݖऀ͸اۀΛਗ਼ࢉͤ ༏ઌ࠴ݖऀ͸اۀΛਗ਼ࢉͤ ༏ઌ࠴ݖऀ͸اۀΛਗ਼ࢉͤ ༏ઌ࠴ݖऀ͸اۀΛਗ਼ࢉͤ
ͣɺඇޮ཰ͳاۀܧଓΛڐ͢ɻ ͣɺඇޮ཰ͳاۀܧଓΛڐ͢ɻ ͣɺඇޮ཰ͳاۀܧଓΛڐ͢ɻ ͣɺඇޮ཰ͳاۀܧଓΛڐ͢ɻ(b) 0 ) ( 1 ~ < ∂ ∂ < − − w w VB θ ɻ ɻ ɻ ɻ(c)  ೚ҙͷ ೚ҙͷ ೚ҙͷ ೚ҙͷ B < θ
~
ͱ ͱ ͱ ͱ ) 0 ( ~
θ − ≥ B V A ͱ ͱ ͱ ͱ




( ˆ [ 1 θ θ + ∈ A A w w ͕ ͕ ͕ ͕ ) ( ~ w V w A B θ − < − ͱͳΔΑ͏ͳ ͱͳΔΑ͏ͳ ͱͳΔΑ͏ͳ ͱͳΔΑ͏ͳ
A A w < ) ,
~
( ˆ1 θ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ (d)  ೚ҙͷ ೚ҙͷ ೚ҙͷ ೚ҙͷ B < θ
~
ͱ ͱ ͱ ͱ ) 0 ( ~
θ − < B V A ͱͳΔ ͱͳΔ ͱͳΔ ͱͳΔ A ʹؔͯ͠ɺ ͢΂ͯͷ ʹؔͯ͠ɺ ͢΂ͯͷ ʹؔͯ͠ɺ ͢΂ͯͷ ʹؔͯ͠ɺ ͢΂ͯͷ w>0
͸ ͸ ͸ ͸ ) ( ~ w V w A B θ − < − Λຬͨ͢ɻ Λຬͨ͢ɻ Λຬͨ͢ɻ Λຬͨ͢ɻ 
ূ໌ɿ ূ໌ɿ ূ໌ɿ ূ໌ɿAppendix ࢀর 
 















͜ͷ lemma1 ͔Β ) ( ~ w V w A B θ − < − ͷͱ͖ɺ༏ઌ࠴ݖऀ͸࣌఺ 1 ͰاۀΛਗ਼ࢉ͠ͳ͍ɻ͜










θ ͷ஋͕ϦεΫҠసޮՌΛද͢ɻ  17
ΕΛલఏͱͯ͠ɺ ࣌఺ 1/2 Ͱ֎෦ͷ౤ࢿՈ͕ࢿۚௐୡʹԠ͡Δ৚݅͸ҎԼͷΑ͏ʹॻ͚Δɻ  
  çç I D B F w D x dG w B x V
D B
w B












  ç (11) 
ç ࠷ॳͷ߲͸༏ઌݖ৵֐ʹΑͬͯࣄ্࣮ɺ࠷༏ઌݖ(super priority)͕༩͑ΒΕΔ࠴ݖ෦෼ʹ







ఆ͕࿪Ή͜ͱʹͳΔɻ͜ͷ݁Ռ͸ҎԼͷ lemma ʹࣔ͞ΕΔɻ 
 
Lemma2ç ç ç ç ༏ઌݖͷ৵֐͕͋Δ৔߹ ༏ઌݖͷ৵֐͕͋Δ৔߹ ༏ઌݖͷ৵֐͕͋Δ৔߹ ༏ઌݖͷ৵֐͕͋Δ৔߹(w>0 ͷͱ͖ ͷͱ͖ ͷͱ͖ ͷͱ͖)ɺඇޮ཰ͳିग़͕֎෦ͷ౤ࢿՈ͔Β࣮ࢪ ɺඇޮ཰ͳିग़͕֎෦ͷ౤ࢿՈ͔Β࣮ࢪ ɺඇޮ཰ͳିग़͕֎෦ͷ౤ࢿՈ͔Β࣮ࢪ ɺඇޮ཰ͳିग़͕֎෦ͷ౤ࢿՈ͔Β࣮ࢪ
͞ΕΔඞཁे෼৚݅͸ҎԼͷΑ͏ʹ༩͑ΒΕΔɻ ͞ΕΔඞཁे෼৚݅͸ҎԼͷΑ͏ʹ༩͑ΒΕΔɻ ͞ΕΔඞཁे෼৚݅͸ҎԼͷΑ͏ʹ༩͑ΒΕΔɻ ͞ΕΔඞཁे෼৚݅͸ҎԼͷΑ͏ʹ༩͑ΒΕΔɻ 
) ( ~ w V w A B θ − ≤ − Ͱ͔ͭ } ) ( ),
~
( ) ( max{ ~ ~ A w V B w V A I V k
B B x − − − ≥ − ∆ − ≡ −
− − θ θ θ  
ূ໌ɿ ূ໌ɿ ূ໌ɿ ূ໌ɿAppendix ࢀর 
 
༏ઌ࠴ݖऀ͔Βྼޙ࠴ݖऀʹҠస͢ΔॴಘҠసޮՌͷେ͖͞͸
} ) ( ),
~
( ) ( max{ ~ ~ A w V B w V
B B − − −
− − θ θ θ ͷઈର஋Ͱද͞ΕΔɻͦͷͨΊɺ͜ͷॴಘҠసͷେ͖











                                                        
14  ୈ߲̎͸ɺ࠴຿͕׬ࡁ͞Εͳ͍৔߹ͷฦࡁظ଴஋Ͱ͋Γɺ༏ઌ࠴ݖͷ࢒࠴ݖ θ
~
− B ͱ৵֐෦෼ w ͷฦࡁʹྼޙ͠
ͯड͚औΔֹͷظ଴஋Ͱ͋Γɺୈ߲̏͸׬ࡁ͞ΕΔͱ͖ͷ w Ҏ֎ͷ࠴ݖͷฦࡁͷظ଴஋Ͱ͋Δɻͳ͓ɺ͜͜Ͱɺ





15  ͜ͷޮՌʹ͍ͭͯ͸ Schwartz (1989)ʹΑͬͯৄٞ͘͠࿦͞Ε͍ͯΔɻ  18





໋୊ ໋୊ ໋୊ ໋୊ 4ç ç ç ç B < θ
~
ͱ͢Δɻ༏ઌݖͷ৵֐͕े෼ʹେ͖͍ͱ͖ɺ༏ઌ࠴ݖऀ͸֎෦͔Βඇޮ཰ ͱ͢Δɻ༏ઌݖͷ৵֐͕े෼ʹେ͖͍ͱ͖ɺ༏ઌ࠴ݖऀ͸֎෦͔Βඇޮ཰ ͱ͢Δɻ༏ઌݖͷ৵֐͕े෼ʹେ͖͍ͱ͖ɺ༏ઌ࠴ݖऀ͸֎෦͔Βඇޮ཰ ͱ͢Δɻ༏ઌݖͷ৵֐͕े෼ʹେ͖͍ͱ͖ɺ༏ઌ࠴ݖऀ͸֎෦͔Βඇޮ཰
ͳ௥Ճ౤ࢿͷͨΊͷࢿۚௐ ͳ௥Ճ౤ࢿͷͨΊͷࢿۚௐ ͳ௥Ճ౤ࢿͷͨΊͷࢿۚௐ ͳ௥Ճ౤ࢿͷͨΊͷࢿۚௐୡ͕ͳ͞Εͯ΋ɺഁ୼ॲཧΛͤͣɺ࣌఺ ୡ͕ͳ͞Εͯ΋ɺഁ୼ॲཧΛͤͣɺ࣌఺ ୡ͕ͳ͞Εͯ΋ɺഁ୼ॲཧΛͤͣɺ࣌఺ ୡ͕ͳ͞Εͯ΋ɺഁ୼ॲཧΛͤͣɺ࣌఺ 2 ·Ͱ࠴ݖΛ์ஔ͢Δ ·Ͱ࠴ݖΛ์ஔ͢Δ ·Ͱ࠴ݖΛ์ஔ͢Δ ·Ͱ࠴ݖΛ์ஔ͢Δ
͜ͱ ͜ͱ ͜ͱ ͜ͱ(ʮઌૹΓʯ ʮઌૹΓʯ ʮઌૹΓʯ ʮઌૹΓʯ)Λબ୒͢Δɻ Λબ୒͢Δɻ Λબ୒͢Δɻ Λબ୒͢Δɻ 
ূ໌ɿ ূ໌ɿ ূ໌ɿ ূ໌ɿ ) ( ~ w V w A B θ − ≤ − ͷͱ͖ɺ ༏ઌ࠴ݖऀ͕ഁ୼ॲཧΛߦΘͳ͍ɻ lemma1(c)(d)͔Βɺ B < θ
~
ͷ࣌ɺ೚ҙͷ A>0 ʹؔͯ͠ɺগͳ͘ͱ΋ ) ,
~



















ۜߦ͕ɺ֎෦ͷࢿۚௐୡʹઌΜͯ͡ࢿۚͷ༥ࢿΛ͢Δ৚݅͸࣍ࣜͰ༩͑ΒΕΔɻç ç  
I w V B B G B B x xdG V B
B B
B B ∆ + ≥ ∆ + − − ∆ + − + ≡
−
∆ + −
∆ + − ∫ ) ( )) )
~
(( 1 )( )
~






θ θ θ ç (12) 
                                                        
16  ͜ͷ໋୊͸ɺ͋͘·Ͱ֎෦͔Βࢿۚௐୡ͕ͳ͞Εͨ৔߹Λલఏͱ͍ͯ͠Δɻͭ·Γɺlemma2 ͷޙ൒ͷ৚͕݅੒ཱ͠
͍ͯΔ͜ͱΛલఏͱͨ݁͠ՌͰ͋Δɻैͬͯɺ֎෦͔Βࢿۚௐୡ͕ͳ͞ΕΔ༨஍͕ͳ͚Ε͹ɺઌૹΓࣗମੜ͡ͳ͍ɻ  19
͜͜Ͱ B B V ∆ + − θ
~ ͸ɺ ௥Ճ༥ࢿޙͷ૯࠴ݖֹ B B ∆ + − θ ͷฦࡁظ଴஋Ͱ͋Γɺ ͜ͷ஋͕௥Ճ༥
ࢿ͠ͳ͍৔߹ͷ࢒࠴ݖՁ஋ͱ༥ࢿͷίετ∆ I ͷ߹ܭΑΓ΋େ͖͘ͳΔͱ͖ɺ ௥Ճ༥ࢿ͢Δ
ΠϯηϯςΟϒ͕ੜ͡Δɻ͜ͷ৚݅͸ॻ͖׵͑ΔͱɺҎԼͷΑ͏ʹͳΔ
17ɻ 




B w w B B B ∆ ≥ − ∆ + − − − + = − ∫ ∫ ∆ +
∆ + −
− + − ∆ + − ) ( ) ( ) ( } )
~




θ θ θ θ  (13) 
͜ͷ৚݅ࣜ(13)͸ɺه߸∆ D Λ∆ B ʹม͚͑ͨͩͰɺ֎෦ͷ౤ࢿՈ͕༥ࢿʹԠ͡Δ৚݅(11)






໋୊ ໋୊ ໋୊ ໋୊ 5ç ç ç ç ༏ઌݖ͕৵֐͞Εɺ֎෦ͷ౤ࢿՈ͔Βࢿۚௐୡ͕Ͱ͖Δͱ͖ɺ༏ઌ࠴ݖऀ͸࢒࠴ ༏ઌݖ͕৵֐͞Εɺ֎෦ͷ౤ࢿՈ͔Βࢿۚௐୡ͕Ͱ͖Δͱ͖ɺ༏ઌ࠴ݖऀ͸࢒࠴ ༏ઌݖ͕৵֐͞Εɺ֎෦ͷ౤ࢿՈ͔Βࢿۚௐୡ͕Ͱ͖Δͱ͖ɺ༏ઌ࠴ݖऀ͸࢒࠴ ༏ઌݖ͕৵֐͞Εɺ֎෦ͷ౤ࢿՈ͔Βࢿۚௐୡ͕Ͱ͖Δͱ͖ɺ༏ઌ࠴ݖऀ͸࢒࠴
ݖͷ࠴຿ͷฦࡁ܁ΓԆ΂ΛೝΊ্ͨͰɺࣗΒඇޮ཰ͳ௥͍ ݖͷ࠴຿ͷฦࡁ܁ΓԆ΂ΛೝΊ্ͨͰɺࣗΒඇޮ཰ͳ௥͍ ݖͷ࠴຿ͷฦࡁ܁ΓԆ΂ΛೝΊ্ͨͰɺࣗΒඇޮ཰ͳ௥͍ ݖͷ࠴຿ͷฦࡁ܁ΓԆ΂ΛೝΊ্ͨͰɺࣗΒඇޮ཰ͳ௥͍ି͠Λ͢ΔΠϯηϯςΟϒΛ࣋ ି͠Λ͢ΔΠϯηϯςΟϒΛ࣋ ି͠Λ͢ΔΠϯηϯςΟϒΛ࣋ ି͠Λ͢ΔΠϯηϯςΟϒΛ࣋
ͭ ͭ ͭ ͭ
18ɻ͢ͳΘͪ ɻ͢ͳΘͪ ɻ͢ͳΘͪ ɻ͢ͳΘͪ lemma4 ͷ৚͕݅੒ཱ͢Δͱ͖ɺඇޮ཰ͳ௥͍ି͕͠ൃੜ͢Δɻ ͷ৚͕݅੒ཱ͢Δͱ͖ɺඇޮ཰ͳ௥͍ି͕͠ൃੜ͢Δɻ ͷ৚͕݅੒ཱ͢Δͱ͖ɺඇޮ཰ͳ௥͍ି͕͠ൃੜ͢Δɻ ͷ৚͕݅੒ཱ͢Δͱ͖ɺඇޮ཰ͳ௥͍ି͕͠ൃੜ͢Δɻ 





                                                        
17  ܭࢉ͸ҎԼͷ௨Γɻ 
I x dG w B x dG w B x V
x BdG x dG B x x wdG x wdG x xdG
x BdG x dG B x dG w x xdG x xdG





























∆ ≥ − ∆ + − − − + =







∆ + − − + + =
− + − − − − − ∆ + − − ∆ + − + =
−
∫ ∫
∫ ∫ ∫ ∫ ∫











− + ∆ + −
− +
− + ∆ + −
− ∆ + −
) ( ) ( ) ( } )
~
( {
) ( ) ( )}
~
( { ) ( ) ( ) (
) ( ) ( )
~





( ) ( ) ( )) )
~




























































lemma3ç ç ç ç ) ( ~ w V w A B θ − < − Λຬͨ͢࠷େͷ Λຬͨ͢࠷େͷ Λຬͨ͢࠷େͷ Λຬͨ͢࠷େͷθθθθ Λ Λ Λ Λ ) , ( A w a θ ɺ ɺ ɺ ɺ k B w V
B − < − −
− )
~
( ) ( ~ θ
θ Λຬͨ͢࠷ Λຬͨ͢࠷ Λຬͨ͢࠷ Λຬͨ͢࠷
େͷ େͷ େͷ େͷθθθθ Λ Λ Λ Λ ) , ( k w b θ ͱ͠ɺ ͱ͠ɺ ͱ͠ɺ ͱ͠ɺ } , min{ 1 b a θ θ θ ≡ ͱఆٛ͢Δɻ·ͨ ͱఆٛ͢Δɻ·ͨ ͱఆٛ͢Δɻ·ͨ ͱఆٛ͢Δɻ·ͨ k A w VB − < − − ) ( ~
θ Λຬͨ͢࠷খͷ Λຬͨ͢࠷খͷ Λຬͨ͢࠷খͷ Λຬͨ͢࠷খͷ
θθθθ ≤≤≤≤ B−−−− A Λ Λ Λ Λ ) , , ( k A w c θ ͱ͠ɺ ͱ͠ɺ ͱ͠ɺ ͱ͠ɺ } . 0 max{ 2 c θ θ = ͱఆٛ͢Δɻ ͱఆٛ͢Δɻ ͱఆٛ͢Δɻ ͱఆٛ͢Δɻ (a)  k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͳΒ͹ɺ ͳΒ͹ɺ ͳΒ͹ɺ ͳΒ͹ɺ
௥͍ି͕͠ੜ͡Δ৚݅͸ ௥͍ି͕͠ੜ͡Δ৚݅͸ ௥͍ି͕͠ੜ͡Δ৚݅͸ ௥͍ି͕͠ੜ͡Δ৚݅͸ ) , ( ) , , ( 1 2 A w k A w θ θ θ ≤ ≤ Ͱද͞Εɺ͜ͷΑ͏ͳू߹ Ͱද͞Εɺ͜ͷΑ͏ͳू߹ Ͱද͞Εɺ͜ͷΑ͏ͳू߹ Ͱද͞Εɺ͜ͷΑ͏ͳू߹
)} , ( ) , , ( | { 1 2 A w k A w w θ θ θ θ ≤ ≤ ≡ Θ ͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ (b)w=0 ͷͱ͖ɺ ͢ͳΘͪ༏ઌݖ৵֐͕ͳ ͷͱ͖ɺ ͢ͳΘͪ༏ઌݖ৵֐͕ͳ ͷͱ͖ɺ ͢ͳΘͪ༏ઌݖ৵֐͕ͳ ͷͱ͖ɺ ͢ͳΘͪ༏ઌݖ৵֐͕ͳ




ؔͯࣔͨ͠͠΋ͷͰ͋Δɻ৚݅ k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͸ɺ࣌఺ 1 Ͱ౰ॳ౤ࢿʹର͢Δෛ࠴
                                                        
19 DIP ϑΝΠφϯεͱ༏ઌݖ෇༩ͷٞ࿦ʹ͍ͭͯ͸ 7 અΛࢀর  21
































                                                        











໋୊ ໋୊ ໋୊ ໋୊ 6ç ç ç ç৚ ݅ ৚݅ ৚݅ ৚݅ k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͕੒Γཱ͍ͬͯΔͱ͢Δɻ͜ͷͱ͖ɺ࠴຿ෆཤߦʹͳ ͕੒Γཱ͍ͬͯΔͱ͢Δɻ͜ͷͱ͖ɺ࠴຿ෆཤߦʹͳ ͕੒Γཱ͍ͬͯΔͱ͢Δɻ͜ͷͱ͖ɺ࠴຿ෆཤߦʹͳ ͕੒Γཱ͍ͬͯΔͱ͢Δɻ͜ͷͱ͖ɺ࠴຿ෆཤߦʹͳ
Δͱ༧૝͞ΕΔ৔߹ʹɺඇޮ཰ͳ௥͍ି͕࣮͠ࢪ͞ΕΔՄೳੑ͕͋Δɻ·ͨͦͷՄೳੑ͸ Δͱ༧૝͞ΕΔ৔߹ʹɺඇޮ཰ͳ௥͍ି͕࣮͠ࢪ͞ΕΔՄೳੑ͕͋Δɻ·ͨͦͷՄೳੑ͸ Δͱ༧૝͞ΕΔ৔߹ʹɺඇޮ཰ͳ௥͍ି͕࣮͠ࢪ͞ΕΔՄೳੑ͕͋Δɻ·ͨͦͷՄೳੑ͸ Δͱ༧૝͞ΕΔ৔߹ʹɺඇޮ཰ͳ௥͍ି͕࣮͠ࢪ͞ΕΔՄೳੑ͕͋Δɻ·ͨͦͷՄೳੑ͸





































































































Ζۜߦ౳ͷ༏ઌ࠴ݖऀʹ ʮ௥͍ି͠ʯ ΛҰ૚༠Ҽ͚ͮɺ ໰୊ΛਂࠁԽͤ͞Δ݁Ռͱͳͬͨɻ 
 




k A w V
A B B − < −




{} A dF I V V dF B A
B B x ≥ ∆ − − + − + ∫ ∫ ∆ + −
1
2 1





θ θ θ çççççç(15) 
͜Εʹରͯ͠ɺۜߦ͕কདྷͷʮ௥͍ି͠ʯͷՄೳੑΛߟྀʹೖΕͯ 0 ࣌఺ͷ༥ࢿΛܾఆ͢
Δͷ͸ɺۜߦͷظ଴རಘ͕ਖ਼ͷ࣌ɺ͢ͳΘͪҎԼͷ৚݅Λຬͨ͢ͱ͖Ͱ͋Δɻ 
{} I dF A dF I V BdF B B ≥ + + ∆ − + + ∫ ∫ ∫ ∆ + −
2 1
2 1 0





θ θ θ θ θ çç(16) 
͜ͷೋͭͷ৚͕݅ಉ࣌ʹຬͨ͞ΕΔͱ͖,  ࣌఺̌Ͱ౰ॳͷ౤ࢿ͕࣮ࢪ͞ΕΔɻೋͭͷࣜΛ
·ͱΊΔͱɺ࣍ࣜΛಘΔɻ 








F F k I V I dF A I V dF R x ç (17) 
͕ͨͬͯ͠ɺඇޮ཰ͳ௥͍ି͠ʹΑΔظ଴ଛࣦ( )} ( ) ( { 2 1 θ θ F F k − − )͕ɺ౰ॳ౤ࢿͷ७རಘ




໋୊ ໋୊ ໋୊ ໋୊ 7ç ç ç ç   ৚݅ ৚݅ ৚݅ ৚݅ k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͕ຬͨ͞ΕΔʹे෼ͳ༏ઌݖ৵֐͕͋Δͱ͢Δɻ ͕ຬͨ͞ΕΔʹे෼ͳ༏ઌݖ৵֐͕͋Δͱ͢Δɻ ͕ຬͨ͞ΕΔʹे෼ͳ༏ઌݖ৵֐͕͋Δͱ͢Δɻ ͕ຬͨ͞ΕΔʹे෼ͳ༏ઌݖ৵֐͕͋Δͱ͢Δɻ(a)
͜ͷͱ͖ɺ ඇޮ཰ͳࣄۀܧଓͷػձΛഉআͰ͖ͳ͘ͳΔͨΊɺ ି͠ौΓ͕ੜ͡ಘΔɻ ͜ͷͱ͖ɺ ඇޮ཰ͳࣄۀܧଓͷػձΛഉআͰ͖ͳ͘ͳΔͨΊɺ ି͠ौΓ͕ੜ͡ಘΔɻ ͜ͷͱ͖ɺ ඇޮ཰ͳࣄۀܧଓͷػձΛഉআͰ͖ͳ͘ͳΔͨΊɺ ି͠ौΓ͕ੜ͡ಘΔɻ ͜ͷͱ͖ɺ ඇޮ཰ͳࣄۀܧଓͷػձΛഉআͰ͖ͳ͘ͳΔͨΊɺ ି͠ौΓ͕ੜ͡ಘΔɻ (b)  ༏ ༏ ༏ ༏
ઌݖͷ৵֐ͷఔ౓͕େ͖͘ͳΔͱɺ ʮ௥͍ି͠ʯ͕ੜ͡ΔՄೳੑ͕ߴ·Γɺ ʮି͠ौΓʯ͕ ઌݖͷ৵֐ͷఔ౓͕େ͖͘ͳΔͱɺ ʮ௥͍ି͠ʯ͕ੜ͡ΔՄೳੑ͕ߴ·Γɺ ʮି͠ौΓʯ͕ ઌݖͷ৵֐ͷఔ౓͕େ͖͘ͳΔͱɺ ʮ௥͍ି͠ʯ͕ੜ͡ΔՄೳੑ͕ߴ·Γɺ ʮି͠ौΓʯ͕ ઌݖͷ৵֐ͷఔ౓͕େ͖͘ͳΔͱɺ ʮ௥͍ି͠ʯ͕ੜ͡ΔՄೳੑ͕ߴ·Γɺ ʮି͠ौΓʯ͕
ੜ͡ΔՄೳੑ΋ߴ·Δɻ ੜ͡ΔՄೳੑ΋ߴ·Δɻ ੜ͡ΔՄೳੑ΋ߴ·Δɻ ੜ͡ΔՄೳੑ΋ߴ·Δɻ 
                                                        
22  ࢁ࡚ɾ੉Լ(2000)͸ɺຊߘͱ͸ҟͳΔϞσϧͰɺ୹ظ௞ିआݖʹΑΔ఍౰ݖ৵֐͕ି͠ौΓΛ΋ͨΒ͢͜ͱΛࣔ͠
͍ͯΔɻ 
23  θ 1<B ͕ͩɺθ >θ 1Ͱ͋ΔݶΓɺاۀ͸ਗ਼ࢉ͞ΕΔͷͰɺ࠴ݖऀʹ B ͷหࡁ͕ͳ͞ΕΔ͜ͱʹ஫ҙɻ 
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ҙຯ͢Δɻ࣍અͰ͸͜ͷ໰୊ͱؔ࿈ͯ͠ DIP ϑΝΠφϯεͷ͋ΓํΛ؆୯ʹݕ౼͠Α͏ɻ  
 
7.DIPϑΝΠφϯεͱ༏ઌݖ ϑΝΠφϯεͱ༏ઌݖ ϑΝΠφϯεͱ༏ઌݖ ϑΝΠφϯεͱ༏ઌݖ 
7.1 ๏తͳ༏ઌݖ৵֐ͱࣗओత࠴ݖ์غ ๏తͳ༏ઌݖ৵֐ͱࣗओత࠴ݖ์غ ๏తͳ༏ઌݖ৵֐ͱࣗओత࠴ݖ์غ ๏తͳ༏ઌݖ৵֐ͱࣗओత࠴ݖ์غ 
࠷ۙɺ೔ຊͷഁ୼ॲཧ๏੍ͷվਖ਼ʹؔ࿈ͯ͠ DIP ϑΝΠφϯεͷඞཁੑ͕ڧௐ͞ΕΔɻ
ͱ͘ʹɺσοτɾΦʔόʔϋϯάʹΑΔି͠ौΓΛڧௐ͢Δཱ৔͔ΒɺDIP(Debtor in 






A I x xdG
x
≥ ∆ − ∫ 0
) ( çççççççççççççç(18) 
ຊߘͷϞσϧͷதͰɺ֎෦ͷ౤ࢿՈ͔Β௥Ճ౤ࢿͷͨΊͷࢿۚఏڙ͕ͳ͞ΕΔ৚݅͸ɺ௥
Ճ౤ࢿ͔Βͷ७རಘ͔Βɺ༏ઌ࢒࠴ݖʹؼଐ͢ΔՁ஋Λࠩ͠Ҿ͍ͨ஋͕ਖ਼ɺ͢ͳΘͪɺ
0 ~ ≥ − ∆ −
− θ B x V I V ͕੒Γཱͭ͜ͱͰ͋Δ
24ɻ͜ͷ৚݅͸ॻ͖׵͑ΔͱҎԼͷΑ͏ʹͳΔɻ 
A A V I V B x ≥ − − ∆ − − ) ) 0 ( ( ~
θ çççççççççççç(19)ç  
                                                        
24໋୊̎ͷূ໌தͷ(A1)ࣜࢀর  25
͜ͷࣜͱ(18)ࣜͷဃ཭͕ɺ σοτɾΦʔόʔϋϯάͦͷ΋ͷͰ͋Δɻ ͢ͳΘͪ ) 0 ( ~
θ − ≤
B V A ͷ
ͱ͖ɺ͢ͳΘͪ༏ઌݖ৵֐͕ͳ͍৔߹ͷ༏ઌ࢒࠴ݖͷܧଓՁ஋͕ɺاۀͷਗ਼ࢉՁ஋Λ্ճ









Β͘ɺ A w VB = − ) ( ~
θ ͱͳΔΑ͏ʹɺ DIP ϑΝΠφϯεʹ͓͚Δ༏ઌݖ෇༩ͷ੍౓ΛσβΠϯ
͢Ε͹ɺ(19)ࣜͷୈ߲͕̏̌ͱͳΓɺ(18)ࣜʹҰகͤ͞Δ͜ͱ͕Ͱ͖Δͱ͍͏ൃ૝ʹج͍ͮ
͍ͯΔͱࢥΘΕΔɻ͔͠͠ɺ๏తͳ༏ઌݖͷڧ੍తͳมߋ͸ॴಘҠసޮՌ͚ͩͰͳ͘ɺϦ




໋୊ ໋୊ ໋୊ ໋୊ 8ç ç ç ç A w VB =
− ) ( ~
θ ͱͳΔΑ͏ͳ༏ઌݖ৵֐Λ๏తʹೝΊΔ͜ͱ͸ɺ ༏ઌ࠴ݖऀʹΑΔਗ਼ ͱͳΔΑ͏ͳ༏ઌݖ৵֐Λ๏తʹೝΊΔ͜ͱ͸ɺ ༏ઌ࠴ݖऀʹΑΔਗ਼ ͱͳΔΑ͏ͳ༏ઌݖ৵֐Λ๏తʹೝΊΔ͜ͱ͸ɺ ༏ઌ࠴ݖऀʹΑΔਗ਼ ͱͳΔΑ͏ͳ༏ઌݖ৵֐Λ๏తʹೝΊΔ͜ͱ͸ɺ ༏ઌ࠴ݖऀʹΑΔਗ਼
ࢉͷબ୒ݖΛୣ͏͜ͱʹ౳͍͠ɻ ࢉͷબ୒ݖΛୣ͏͜ͱʹ౳͍͠ɻ ࢉͷબ୒ݖΛୣ͏͜ͱʹ౳͍͠ɻ ࢉͷબ୒ݖΛୣ͏͜ͱʹ౳͍͠ɻ 
ূ໌ɿશͯͷ w>0 ʹؔͯ͠ A w VB =
− ) ( ~
θ ͷͱ͖ɺৗʹ w A w VB − >





୼اۀͷܧଓΛೝΊΔ৚݅͸ lemma2 ΍໋୊ 4 Ͱࣔͨ͠Α͏ʹ w A w VB − > − ) ( ~
θ Ͱ͋Γɺ
A w VB = − ) ( ~






ͷֹ໘ֹΛ ' B ͱͯ͠ɺ A VB ≥
− ) 0 ( ~
' θ ͕ຬͨ͞Εɺ͔ͭ֎෦ͷ౤ࢿՈͱܦӦऀͷརಘΛߴΊ
                                                        





− B ͕ฦࡁ͞ΕΔՄೳੑ͕ग़ͯ͘Δɻ͜ͷ७རಘ͸ A VB −
− ) 0 ( ~
θ Ͱ
͋Δɻ 
26  σοτɾΦʔόʔϋϯάͷٞ࿦͸ Myers(1977)ʹΑͬͯఏࣔ͞Εͨɻ  26
















7.2 ϓϩδΣΫτϑΝΠφϯε΁ͷ༏ઌݖ෇༩ͱʮద੾ͳอޢʯ ϓϩδΣΫτϑΝΠφϯε΁ͷ༏ઌݖ෇༩ͱʮద੾ͳอޢʯ ϓϩδΣΫτϑΝΠφϯε΁ͷ༏ઌݖ෇༩ͱʮద੾ͳอޢʯ ϓϩδΣΫτϑΝΠφϯε΁ͷ༏ઌݖ෇༩ͱʮద੾ͳอޢʯ 
ࣗओతͳ࠴ݖ์غ͸ɺ͔֬ʹަবඅ༻͕େ͖͘ͳΔΑ͏ͳ৔߹ʹ͸༗ޮʹػೳ͢Δ͜ͱ







ຊߘͷϞσϧͰ͸ state ͕࿈ଓͰ͋ΔͨΊɺBerkovitch and Kim(1990)ͷΑ͏ʹঢ়ଶ͕ೋͭ͠
͔ଘࡏ͠ͳ͍৔߹ͱҟͳΓɺ A D w VB < ∆ = − ) ( ~
θ ͱͳΔՄೳੑΛແ৚݅ͰഉআͰ͖ͳ͍ɻ͠
͔͠ɺΞϝϦΧͷ Chapter11 Ͱ͸ɺDIP ϑΝΠφϯεΛߦ͏ʹ౰ͨΓɺ ʮطଘͷ୲อݖऀʹ
ҟ͕ٞ͋Δ৔߹ʹ͸ɺ࠴຿ऀ͸طଘ୲อݖऀʹର͢Δద੾ͳอޢ(adequate protection)͕ͳ
















, min{ ) ( ~ θ
θ − = + ∆ =




໋୊ ໋୊ ໋୊ ໋୊ 9ç ç ç ç ৽ن౤ࢿͷ੒Ռʹରͯ͠ͷΈ༏ઌݖΛ༩͑ΔΑ͏ͳϓϩδΣΫτɾϑΝΠφϯε ৽ن౤ࢿͷ੒Ռʹରͯ͠ͷΈ༏ઌݖΛ༩͑ΔΑ͏ͳϓϩδΣΫτɾϑΝΠφϯε ৽ن౤ࢿͷ੒Ռʹରͯ͠ͷΈ༏ઌݖΛ༩͑ΔΑ͏ͳϓϩδΣΫτɾϑΝΠφϯε ৽ن౤ࢿͷ੒Ռʹରͯ͠ͷΈ༏ઌݖΛ༩͑ΔΑ͏ͳϓϩδΣΫτɾϑΝΠφϯε
ΛೝΊΔͱ͢Δɻ͜ͷͱ͖ɺطଘͷ౤ࢿՈʹରͯ͠ʮద੾ͳอޢ ΛೝΊΔͱ͢Δɻ͜ͷͱ͖ɺطଘͷ౤ࢿՈʹରͯ͠ʮద੾ͳอޢ ΛೝΊΔͱ͢Δɻ͜ͷͱ͖ɺطଘͷ౤ࢿՈʹରͯ͠ʮద੾ͳอޢ ΛೝΊΔͱ͢Δɻ͜ͷͱ͖ɺطଘͷ౤ࢿՈʹରͯ͠ʮద੾ͳอޢʯ͕༩͑ΒΕΔͳΒ͹ɺ ʯ͕༩͑ΒΕΔͳΒ͹ɺ ʯ͕༩͑ΒΕΔͳΒ͹ɺ ʯ͕༩͑ΒΕΔͳΒ͹ɺ
ৗʹޮ཰తͳ౤ࢿͷҙࢥܾఆ͕ୡ੒͞ΕΔɻ ৗʹޮ཰తͳ౤ࢿͷҙࢥܾఆ͕ୡ੒͞ΕΔɻ ৗʹޮ཰తͳ౤ࢿͷҙࢥܾఆ͕ୡ੒͞ΕΔɻ ৗʹޮ཰తͳ౤ࢿͷҙࢥܾఆ͕ୡ੒͞ΕΔɻ 
ূ໌ɿ D w w D w V V ∆ = ∆ = ≡ | ͱఆٛ͢Δͱɺڝ૪తͳࢢ৔Ͱ I V D w ∆ = ∆ = ͕੒Γཱͭɻ͍·ɺ্ه
ͷϓϩδΣΫτɾϑΝΠφϯεͷԼͰɺ֎෦ͷ౤ࢿՈ͸ୈ̎ظͷ੒Ռʹ͍ͭͯͷΈ༏ઌݖ
Λ͔࣋ͭΒɺ࣌఺ 1 Ͱاۀͷݻఆࢿ࢈͔Βͷ੒Ռ͸શͯ༏ઌ࠴ݖऀʹؼଐ͢Δɻ͜ͷ࣌ɺ
༏ઌ࠴ݖऀ͕اۀΛܧଓ͢Δ৚݅͸ A D w VB > ∆ =
− ) ( ~
θ ͱͳΔɻશͯͷ w>0 ʹؔ͠ɺ
) 0 ( ) ( ~ ~
θ θ − − < ∆ =
B B V D w V ʹ஫ҙ͢Δͱ, 







, min{ ) ( ~ θ θ − = + ∆ = − B A C D w VB ͕ৗʹอূ͞ΕΔɻ͍·ɺ͜ΕΛલఏͱͯ͠ɺ֎෦ͷ౤
ࢿՈ͕ࢿۚௐୡʹԠ͡Δ৚݅͸ɺద੾ͳอޢͷͨΊͷࢿۚ΋ఏڙ͢Δͱͯ͠ɺ
I C V D w ∆ + ≥ ∆ = ͕੒Γཱͭ͜ͱͰ͋ΔɻҰํɺܦӦऀ͕ࢿ্ۚୡ͢Δ৚݅͸ɺద੾ͳอޢ
ͷԼ͕༩͑ΒΕΔ͜ͱΛલఏͱͯ͠༏ઌ࠴ݖऀ͸اۀΛਗ਼ࢉ͠ͳ͍͔Βɺ 










, min{ ) ( ~
B A I B A V
I C C B A V V D w V V
x
x D w B x
− + ≥ ∆ + − − =





͞Βʹ੔ཧ͢Δͱ 0 ≥ ∆ + − I A Vx ͕੒ཱ͢Δ͕ɺ ͜Ε͸(18)ࣜʹଞͳΒͳ͍ɻ ͕ͨͬͯ͠ط
ଘ࠴ݖऀʹରͯ͠ద੾ͳอޢ͕༩͑ΒΕΔ৚݅ͷ΋ͱͰɺ৽ن࠴ݖʹϓϩδΣΫτͷ੒Ռ
ͷΈʹର͢Δ༏ઌݖΛׂΓ౰ͯΔنఆ͸ৗʹޮ཰తͳ݁ՌΛୡ੒Ͱ͖Δɻç ç ç ç Q.E.D 
 
͜ͷ໋୊͸ Berkovitch and Kim(1990)ͷͦΕͱൺֱͯ͠ɺೋͭͷमਖ਼఺͕͋ΔɻҰͭ͸ɺ
͢Ͱʹड़΂ͨΑ͏ʹɺ Berkovitch and Kim(1990)ͷ݁Ռ͕ɺ ̎ͭΑΓ΋ଟ͘ͷকདྷऩӹͷ state
























                                                        
29  ΋ͬͱ΋ɺΞϝϦΧͷ࿈๜౗࢈๏ͷԼͰɺ͜ͷΑ͏ͳద੾ͳอޢ͕े෼ʹػೳ͍ͯ͠Δ͔ʹ͍ͭͯ͸ɺඞͣ͠΋໌
֬Ͱ͸ͳ͍ɻΞϝϦΧ౗࢈๏ͷԼͰͷٞ࿦ʹ͍ͭͯ͸ Eberhart et al [1990]΍ Eberhart and Weiss[1998]Λࢀরɻ·ͨߴ໦























































( ) ( } { B A x dG D x
x
D








) ( } { > − ≥ − ∆ − ∫ ∆





A V V A x dG D x D x
x
D
− − = − ∆ − ∆
∆∫ ) ( } {  
͜͜Ͱ )) ( 1 ( ) (
0
D G D x xdG V
D





I V D ∆ ≥ ∆ ͕੒ཱ͠ͳ͚Ε͹ͳΒͳ͍ɻ͕ͨͬͯ͠ A I V A V V x D x − ∆ − ≤ − − ∆ ɻ͔͠͠ɺ(2)








≥ − ∆ − ∫ A I x xdG
x
 
͜ͷࣜ͸(2)ࣜͷ৚݅ͱໃ६͢Δɻç ç ç ç ç Q.E.D 
 
໋୊ ໋୊ ໋୊ ໋୊ 2 ͷূ໌ɿ ͷূ໌ɿ ͷূ໌ɿ ͷূ໌ɿ(i)  ) 0 ( ~
θ − > B V A ͷ࣌ɺ֎෦ͷ౤ࢿՈ͔ΒࢿۚఏڙΛड͚ͯ΋ɺԿͷ੒Ռ΋
ಘΒΕͳ͍͏ͪʹ༏ઌ࠴ݖऀʹΑͬͯاۀ͸ਗ਼ࢉ͞ΕΔɻͦͷͨΊܦӦऀʹ͸ɺͦͷΑ͏
ͳ௥Ճ౤ࢿΛ࣮ࢪ͢ΔΠϯηϯςΟϒ͸ͳ͍ɻ 
(ii) ) 0 ( ~
θ − ≤
B V A ͷ࣌ɺඇޮ཰ͳ౤ࢿ͕࣮ࢪ͞ΕΔͱ͢Δɻ͜ͷͱ͖(6)ࣜͱ(7)͕ࣜಉ࣌ʹຬ
ͨ͞Εͳ͚Ε͹ͳΒͳ͍ɻ͜ͷ͜ͱ͸࣍ࣜΛҙຯ͢Δɻç ç ç ç ç  
} 0 ,
~




~ B A V I x xdG I x dG B x B
x x
B





) 0 ( ~ − ≤ ≤
− B V A B ΑΓɺ B A ≤ + θ
~
Ͱ͋Δ͔Βɺ্ࣜ͸ 
0 ) 0 ( ~ ≥ − ∆ − − θ B x V I V ççççççççççççççççç(A1) 
ͱͳΔɻ ͱ͜Ζ͕ɺ ͜ͷࠨล͸ɺ (2)ͷ৚݅ͱ ) 0 ( ~
θ − < B V A ΑΓɺ 0 ~ ~ ≤ − < − ∆ − − − θ θ B B x V A V I V
Ͱ͋Δɻ͕ͨͬͯ͠ɺໃ६͢Δɻç ç ç ç ç ç ç ç ç ç ç ç ç ç ç Q.E.D 
 
໋୊ ໋୊ ໋୊ ໋୊ 3 ͷূ໌ɿ ͷূ໌ɿ ͷূ໌ɿ ͷূ໌ɿ A dF B A
A B
= − − + ∫ −
ε θ θ
θ
) ( } { ͱͳΔε >0 Λఆٛ͢Δɻશͯͷε >0 ʹؔͯ͠ɺ͜
ͷࣜΛຬͨ͢ B ͸(8)ࣜΛຬͨ͢ɻҰํɺ͜ͷࣜΛ(1)ࣜʹ୅ೖ͢Δͱ࣍ࣜΛಘΔɻ 
I A B F B dF A
A B
> + − − + + ∫
−
ε θ θ )) ( 1 ( ) ( } {
0
 
͕ͨͬͯ͠ɺे෼খ͞ͳε >0 ʹؔͯ͠(9)ࣜ΋ຬͨ͞ΕΔɻç ç ç Q.E.D 
 
 




min{ ~ w V B w A B θ θ θ − + > − + ʹ͓͍ͯɺ ) (
~
~ w V B B θ θ − ≥ − ʹ஫ҙ
͢Δͱɺ ) ( ~ w V w A B θ − > − ͕ಘΒΕΔɻ  32
(b)͸ )} ( )
~




w G B w G x dG
w
w V B w
w








(c)  0 = w ͷͱ͖ɺ ೚ҙͷ B < θ
~
ͱ ) 0 ( ~
θ − ≥
B V A ͱͳΔ A ʹؔͯ͠ɺ ) 0 ( ) ( ~ ~
θ θ − − = + ≥
B B V w w V A
͕੒ཱ͢ΔɻҰํɺ A w = ͷͱ͖ɺ 












~ ) ( )
~
( ) ( )}
~
( { ) (
θ
θ
θ θ θ  
͕੒ཱ͢Δɻ(b)ΑΓ w w VB + − ) ( ~
θ ͸ w ͷඇݮগؔ਺Ͱ͋Δ͔Βɺதؒ஋ͷఆཧΑΓɺ୊ҙ
Λຬͨ͢ A A w < ) ,
~
( ˆ1 θ ͕ଘࡏ͢Δɻ(d) ) 0 ( ~
θ − < B V A ͱ(b)͔Β໌Β͔ɻç ç Q.E.D  
 









max{ ) ( ) )
~
( ( ~ B A I x dG w B x V
x
w B
w − + ≥ ∆ − − − − + ∫ + −
θ θ
θ






















B A I w V V
I wdG dG B xdG V
I wdG dG B xdG V dG w dG x





















− + > ∆ − − =
∆ − + − − − =
∆ − − − − − + + =























͕ͨͬͯ͠ } 0 ,
~
max{ } ) ( { ~ B A A w V A I V B x − + + − ≥ − ∆ −
− θ
θ ɻ 
͞ΒʹӈลΛ੔ཧ͢Δͱ } ) ( ),
~
( ) ( max{ ~ ~ A w V B w V A I V B B x − − − ≥ − ∆ − − − θ θ θ ͱͳΔɻç ç ç  
ैͬͯɺ 0 )
~




ٯʹ ) ( ~ w V w A B θ − ≤ − ͔ͭ } ) ( ),
~
( ) ( max{ ~ ~ A w V B w V A I V B B x − − − ≥ − ∆ − − − θ θ θ ͕੒Γཱͭ
ͱ͢Δɻ  } ) ( ),
~
( ) ( max{ ~ ~ A w V B w V A I V B B x − − − ≥ − ∆ −
− − θ θ θ   ͕੒ཱ͢Δͱ͖ɺ(A-3)͕ࣜ੒ 33
Γཱ͔ͭΒɺܦӦऀͱ֎෦ͷ౤ࢿՈ͸྆ํͱ΋վળ͢Δܖ໿Λ࡞Δ͜ͱ͕Ͱ͖ɺࢿۚௐୡ
Ͱ͖Δɻ·ͨɺ ) ( ~ w V w A B θ − ≤ − ͕੒Γཱͭͱ͖ɺۜߦ͸͜ͷاۀΛਗ਼ࢉ͠ͳ͍͔Βඇޮ཰
ͳاۀܧଓ͕࣮ࢪ͞ΕΔͷ͸໌Β͔ɻç ç ç ç ç ç ç ç ç ç ç ç Q.E.D 
 

















(a)Ҏ্ͷ̏ͭͷ claim ΑΓ lemma3(a)͕ࣔ͞ΕΔ 
Claim1ɿશͯͷ ɿશͯͷ ɿશͯͷ ɿશͯͷ  ) , ( 0 A w a θ θ ≤ ≤ ʹؔͯ͠ ʹؔͯ͠ ʹؔͯ͠ ʹؔͯ͠ ) ( ~ w V w A B θ − < − ͕ຬͨ͞Εɺ͜ͷΑ͏ͳू߹͸ ͕ຬͨ͞Εɺ͜ͷΑ͏ͳू߹͸ ͕ຬͨ͞Εɺ͜ͷΑ͏ͳू߹͸ ͕ຬͨ͞Εɺ͜ͷΑ͏ͳू߹͸
ඇۭͰ ඇۭͰ ඇۭͰ ඇۭͰ͋Δɻ ͋Δɻ ͋Δɻ ͋Δɻ 
(i)  ) 0 ( ~
θ − = B V A Λຬͨ͢θ Λθ 0ͱ͢Δɻ ) 0 ( ~
θ − ≥ B V A ͷͱ͖ lemma1(c)ΑΓ೚ҙͷθ <B ʹؔ
ͯ͠ɺ ) ( ~ w V w A B θ − = − Λຬͨ͢ ) , ( ˆ A w θ ͕ଘࡏ͢Δɻ͜͜Ͱ໌Β͔ʹ 0 ) , ( ˆ 0 = A w θ Ͱ͋Δɻ





θ θ θ = − < − w V w A
B ͕੒Γཱ͔ͭΒɺ 0
~
/ ) ( ~ < ∂ ∂ − θ θ w VB ʹ஫
ҙ͢Δͱ ) , ( 0 A w a θ θ < Ͱ͋Δ͜ͱ͕෼͔Δɻ͕ͨͬͯ͠ɺ͢΂ͯͷθ 0≤ ) , ( A w a θ θ ≤ ʹؔ͠
ͯ ) ( ~ w V w A B θ − ≤ − ͕੒ཱ͠ɺͦͷΑ͏ͳྖҬ͸ඇۭͰ͋Δɻ 
(ii)  શͯͷθ <θ 0 ʹؔͯ͠ ) 0 ( ~
θ − ≤
B V A ͱͳΔ͔Βɺ͜ͷ࣌ɺlemma1(d)ΑΓશͯͷ w ʹؔ
ͯ͠ w A w VB − ≥ − ) ( ~
θ ͕શͯͷ 0≤ θ <θ 0ʹؔͯ͠੒ཱ͢Δɻ 
(iii)(i)(ii)Λ·ͱΊΔͱ )]} , ( 0 | { A w a a θ θ θ ≤ ≤ ≡ Θ ʹؔͯ͠ ) ( ~ w V w A B θ − ≤ − ͕੒ཱ͢Δɻ 
Claim2ɿ ɿ ɿ ɿ k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͷͱ͖ɺશͯͷ ͷͱ͖ɺશͯͷ ͷͱ͖ɺશͯͷ ͷͱ͖ɺશͯͷ )]} , ( , [ | { 2 A w b b θ θ θ θ ∈ ≡ Θ ʹ͍ͭͯɺ ʹ͍ͭͯɺ ʹ͍ͭͯɺ ʹ͍ͭͯɺ
} ) ( ),
~
( ) ( max{ ~ ~ A w V B w V A I V k B B x − − − ≥ − ∆ − ≡ − − − θ θ θ ͕ຬͨ͞ΕΔΑ͏ͳ ͕ຬͨ͞ΕΔΑ͏ͳ ͕ຬͨ͞ΕΔΑ͏ͳ ͕ຬͨ͞ΕΔΑ͏ͳ
A B A w b − ≥ ) , ( θ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ ͕ଘࡏ͢Δɻ 
(i) A B − ≥ θ ͷͱ͖ɺ k B w VB − = − −
− )
~
( ) ( ~ θ
θ ΛΈͨ͢θ ≤ B Λ ) , ( k w b θ ͱఆٛ͢ΔɻԾఆ͔
Β k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͱ͢Δͱɺ 0 1
~
/ ) ( ~ > + ∂ ∂
− θ
θ w VB ΑΓɺ A B k w b − > ) , ( θ Ͱɺ೚ҙ
ͷ )] , ( , [ k w A B b θ θ − ∈ ͸ k B w VB − ≤ − − − )
~
( ) ( ~ θ θ Λຬͨ͢͜ͱ͕Θ͔Δɻ 
(ii)  A B − < θ ͷͱ͖ɺ k A w VB − =
− ) ( ~
θ Λຬͨ͢θ ͕ଘࡏ͢Δͱ͖ɺͦΕΛ ) , ( 2 A w θ ͱ͢
Δɻ k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͳΒ͹ɺ 0 / ) ( ~ < ∂ ∂ − θ θ w VB ͔ͩΒɺ A B A w − ≤ ) , ( 2 θ Ͱ͋Δ͜ͱ
͕෼͔Δɻ͕ͨͬͯ͠ɺ͢΂ͯͷ A B A w − < ≤ θ θ ) , ( 2 ʹؔͯ͠ k A w VB − <
− ) ( ~
θ ͕੒ཱ͠ɺ 34
ͦͷΑ͏ͳྖҬ͸ඇۭͰ͋Δɻ 
΋͠ k A w VB − = − ) ( ~
θ   ͱͳΔθ ͕ଘࡏ͠ͳ͍ͳΒ͹ɺ 0 / ) ( ~ < ∂ ∂ − θ θ w VB ΑΓશͯͷ
A B − < θ ʹ͍ͭͯ k A w VB − < − − ) ( ~
θ ͕ຬͨ͞ΕΔ͜ͱΛҙຯ͢Δ͔Βɺ 0 ) , ( 2 = A w θ ͱઃఆ
͢Δɻ 
(iii)(i)(ii)Λ·ͱΊΔͱ )]} , ( , [ | { 2 A w b b θ θ θ θ ∈ ≡ Θ ʹؔͯ͠୊ҙ͕ຬͨ͞ΕΔɻ 
Claim3:  k A w V
A B B − < −
− = − θ θ ~ ~ ) ( ͳΒ͹ɺ ྖҬ ͳΒ͹ɺ ྖҬ ͳΒ͹ɺ ྖҬ ͳΒ͹ɺ ྖҬ b a w A w k A w Θ ∩ Θ = ≤ ≤ ≡ Θ )} , ( ) , , ( | { 1 2 θ θ θ θ
͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ ͸ඇۭͰ͋Δɻ 
(i) A B a − ≥ θ ͷͱ͖ɺ໌Β͔ʹθ 1≥ B-A Ͱ w Θ ͸ඇۭ 
(ii) A B a − ≤ θ ͷͱ͖Ͱ΋ } min{ , 0 b a a θ θ θ θ = < Ͱ 0 2 θ θ < Ͱ͋Δ͔Β b a Θ ∩ Θ ͸ඇۭɻ 
 
 (b)  )
~
( θ − ≥ B A ͷ࣌ɺw=0 ͳΒ͹৚݅͸ ) 0 ( ~
θ − ≤ B V A ͔ͭ k B V
B − − ≤
− )
~






( ) 0 ( ~ θ θ θ − ≤ − − ≤ ≤ − B k B V A B ͱͳΔɻ͜
Ε͸ɺ )
~
( θ − ≥ B A ͱໃ६͢Δɻ 
)
~
( θ − < B A ͷͱ͖ɺw=0 ͳΒ͹৚݅͸ ) 0 ( ~
θ − ≤ B V A ͔ͭ k A VB − ≤ − ) 0 ( ~
θ ɻ೚ҙͷ k>0 ʹؔ͠
ͯ͜ΕΛ౰࣌ʹຬͨ͢θ ͸໌Β͔ʹଘࡏ͠ͳ͍ɻç Q.E.D 
 









































dθ ɻैͬͯɺશͯͷέʔεͰ(b)ͷ݁ՌΛಘΔɻ Q.E.D 
 
໋ ໋ ໋ ໋୊ ୊ ୊ ୊ 10ç ç ç ç (18)͕ࣜ੒ཱ͢Δ৔߹Λߟ͑Δɻ͜ͷͱ͖༏ઌݖ͕ҡ࣋͞Ε͍ͯΔͱ͢Δɻަব ͕ࣜ੒ཱ͢Δ৔߹Λߟ͑Δɻ͜ͷͱ͖༏ઌݖ͕ҡ࣋͞Ε͍ͯΔͱ͢Δɻަব ͕ࣜ੒ཱ͢Δ৔߹Λߟ͑Δɻ͜ͷͱ͖༏ઌݖ͕ҡ࣋͞Ε͍ͯΔͱ͢Δɻަব ͕ࣜ੒ཱ͢Δ৔߹Λߟ͑Δɻ͜ͷͱ͖༏ઌݖ͕ҡ࣋͞Ε͍ͯΔͱ͢Δɻަব
අ༻͸͔͔Βͳ͚Ε͹ɺ೚ҙͷޮ཰తͳاۀͷܧଓ͸ɺ֎෦͔Βࢿۚௐୡ͞ΕΔ৔߹ʹ΋ අ༻͸͔͔Βͳ͚Ε͹ɺ೚ҙͷޮ཰తͳاۀͷܧଓ͸ɺ֎෦͔Βࢿۚௐୡ͞ΕΔ৔߹ʹ΋ අ༻͸͔͔Βͳ͚Ε͹ɺ೚ҙͷޮ཰తͳاۀͷܧଓ͸ɺ֎෦͔Βࢿۚௐୡ͞ΕΔ৔߹ʹ΋ අ༻͸͔͔Βͳ͚Ε͹ɺ೚ҙͷޮ཰తͳاۀͷܧଓ͸ɺ֎෦͔Βࢿۚௐୡ͞ΕΔ৔߹ʹ΋
ୡ੒͞ΕಘΔɻ ୡ੒͞ΕಘΔɻ ୡ੒͞ΕಘΔɻ ୡ੒͞ΕಘΔɻ 
ূ໌ɿ ূ໌ɿ ূ໌ɿ ূ໌ɿç ) 0 ( ~
θ − > B V A ͷ࣌ɺ ༏ઌ࠴ݖऀʹܧଓ࣌ʹ }
~
, min{ θ − B A Ҏ্ͷརಘΛอূ͢Ε͹ɺ
༏ઌ࠴ݖऀ͸ܧଓΛঝೝ͢Δɻ(18)ࣜͷ৚݅ͷԼͰɺ͜ͷΑ͏ͳ෼഑͸ɺৗʹՄೳͰ͋Δ
͕ͨͬͯ͠ɺޮ཰తͳ௥Ճ౤ࢿ͕࣮ࢪ͞ΕΔɻ  35
) 0 ( ~





A VB ≥ − ) 0 ( ~
' θ  
ͦͷ݁Ռɺ(8)ࣜͷ৚݅͸ҎԼͷ༷ʹͳΔɻ 
A I Vx ≥ ∆ −  
͜ͷ৚͕݅੒Γཱͭͱ͖ʹɺ৽ن༥ࢿ͕ͳ͞ΕΔ͜ͱ͸࠷దͳ݁ՌΛಋ͘ɻ  Q.E.D 
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